Transfection with a CRIPTO anti-sense plasmid suppresses endogenous CRIPTO expression and inhibits transformation in a human embryonal carcinoma cell line.
CRIPTO is a member of the epidermal growth factor (EGF) gene family originally isolated from undifferentiated human NTERA2 clone D1 (NT2D1) multipotent embryonal carcinoma cells. Retinoic acid (RA) treatment of NT2D1 cells leads to a neuronal differentiation program and to concomitant loss of CRIPTO mRNA expression. To assess the role of CRIPTO in the control of NT2D1 cell growth or differentiation, these cells were treated with 3 anti-sense oligodeoxynucleotides complementary to the 5' end of the human CRIPTO mRNA. A dose-dependent inhibition of monolayer and soft agar growth was observed with each of these CRIPTO anti-sense oligodeoxynucleotides but not with a control oligodeoxynucleotide of random sequence or with the 3 corresponding CRIPTO sense oligodeoxynucleotides. In addition, NT2D1 cells were transfected with a recombinant expression vector containing a 918-bp coding fragment of the human CRIPTO cDNA in the 3' to 5' orientation. NT2D1 CRIPTO anti-sense transfectants exhibited a significantly reduced endogenous CRIPTO mRNA and protein, a 4- to 5-fold decrease in growth rate in monolayer and a 50-70% reduction in cloning efficiency in soft agar as compared with NT2D1 parental cells or with NT2D1 cells transfected with a plasmid containing the neomycin-resistance gene alone (NT2D1 neo cells). Finally, we examined the expression of immunophenotypic markers that are modulated during the differentiation of NT2D1 cells following RA treatment. The globoseries stage-specific embryonic antigen-3 recognized by the monoclonal antibody (MAb) SSEA-3 was expressed in 60% of undifferentiated parental NT2D1 or NT2D1 neo cells and in only 20% of NT2D1 CRIPTO anti-sense transfectants, whereas it was down-regulated in all cell lines following RA treatment. A neuroectodermal antigen recognized by the A2B5 MAb, which was not expressed in parental NT2D1, in NT2D1 neo or in CRIPTO anti-sense NT2D1 cells, was induced by RA treatment in all cell lines. Taken together, our results show that inhibition of endogenous CRIPTO expression in human embryonal carcinoma cells interferes with both transformation and differentiation.